Heterogeneity of binding of muscarinic receptor antagonists in rat brain homogenates.
The binding properties of (-)-[3H]quinuclidinyl benzilate and [3H] N-methylscopolamine to muscarinic acetylcholine receptors have been investigated in rat brain homogenates. The binding of both antagonists demonstrated high affinity and saturability. Analysis of the binding data resulted in linear Scatchard plots. However, (-)-[3H]quinuclidinyl benzilate showed a significantly higher maximal binding capacity than that of [3H]N-methylscopolamine. Displacement of both ligands with several muscarinic receptor antagonists resulted in competition curves in accordance with the law of mass-action for quinuclidinyl benzilate, atropine and scopolamine. A similar profile was found for the quaternary ammonium analogs of atropine and scopolamine when [3H]N-methylscopolamine was used to label the receptors. However, when these hydrophilic antagonists were used to displace (-)-[3H] quinuclidinyl benzilate binding, they showed interaction with high- and low-affinity binding sites. On the other hand, the nonclassical muscarinic receptor antagonist, pirenzepine, was able to displace both ligands from two binding sites. The present data are discussed in terms of the relationship of this anomalous heterogenity of binding of these hydrophilic muscarinic receptor antagonists and the proposed M1 and M2 receptor subtypes.